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优化的思路 

BEGIN 

  LOOP 

    V := F_FOUND_BOTTLENECK; 

    P_OPTIMIZE(V); 

    IF (F_PERFORMANCE) THEN 

     EXIT; 

    END IF; 

  END LOOP; 

END; 

/ 
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云和恩墨  成就所托 云和恩墨  成就所托 

一条SQL语句引发的血案 

新上线SQL？ 
执行计划改变？ 
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一条SQL语句引发的血案 

SELECT UNICARD_NO  
FROM TF_R_UNICARD  
WHERE PRESENT_TAG = '0'  
AND LIMIT_DATE + 0 > SYSDATE + 90  
AND UNICARD_STATE||NULL = '0'  
AND UNICARD_VALCODE||NULL = :B3  
AND ROWNUM <= :B2  
AND RESERVED1 = :B1  
AND (RESERVED2 <> '99' OR RESERVED2 IS NULL)  
FOR UPDATE 

FOR UPDATE锁表？ 
LOCAL索引访问效率低？ 
ROWNUM绑定变量的值改变？ 
COUNT STOPKEY没有生效？ 
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一条SQL语句引发的血案 

SELECT UNICARD_NO  
FROM TF_R_UNICARD  
WHERE PRESENT_TAG = '0'  
AND LIMIT_DATE + 0 > SYSDATE + 90  
AND UNICARD_STATE||NULL = '0'  
AND UNICARD_VALCODE||NULL = :B3  
AND ROWNUM <= :B2  
AND RESERVED1 = :B1  
AND (RESERVED2 <> '99' OR RESERVED2 IS NULL)  
FOR UPDATE 
 
SQL> select table_name, index_name, column_name, column_position 
from dba_ind_columns where table_name = 'TF_R_UNICARD'; 
 
TABLE_NAME    INDEX_NAME          COLUMN_NAME      COLUMN_POSITION 
------------  ------------------  ---------------  --------------- 
TF_R_UNICARD  PK_TF_R_UNICARD     UNICARD_NO                     1 
TF_R_UNICARD  IDX_TF_R_UNICARD_4  RESERVED1                      1 
TF_R_UNICARD  IDX_TF_R_UNICARD_4  UNICARD_BATCHNO                2 
TF_R_UNICARD  IDX_TF_R_UNICARD_4  UNICARD_VALCODE                3 
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一条SQL语句引发的血案 

SQL> select column_name, NUM_DISTINCT, num_nulls, LAST_ANALYZED, HISTOGRAM from 
dba_tab_columns where table_name = 'TF_R_UNICARD'; 

 

COLUMN_NAME     NUM_DISTINCT  NUM_NULLS LAST_ANALYZED HISTOGRAM 

--------------- ------------ ---------- ------------- --------------------- 

UNICARD_NO         208636559          0 01-4月 -14    HEIGHT BALANCED 

UNICARD_BATCHNO          548          0 01-4月 -14    HEIGHT BALANCED 

UNICARD_TYPE               1          0 01-4月 -14    NONE 

UNICARD_VALCODE            9          0 01-4月 -14    FREQUENCY 

UNICARD_STATE              5          0 01-4月 -14    FREQUENCY 

LIMIT_DATE                 6          0 01-4月 -14    FREQUENCY 

BALANCE                   10          0 01-4月 -14    NONE 

PRESENT_TAG                1          0 01-4月 -14    FREQUENCY 

RESERVED1               1386          0 01-4月 -14    HEIGHT BALANCED 

RESERVED2                  1   78524235 01-4月 -14    FREQUENCY 
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一条SQL语句引发的血案 

SQL> SELECT CHILD_NUMBER, NAME, POSITION, DATATYPE_STRING, VALUE_STRING FROM 
V$SQL_BIND_CAPTURE WHERE SQL_ID = '6zqqgm5k6nyt6' AND CHILD_NUMBER = 0; 

 

CHILD_NUMBER NAME  POSITION DATATYPE_STRING VALUE_STRING 

------------ ----- -------- --------------- ------------ 

           0 :B3          1 CHAR(32)        04 

           0 :B2          2 NUMBER          1 

           0 :B1          3 VARCHAR2(32)    0422 

 

SQL> SELECT UNICARD_NO  

  2  FROM UCR_CARD_01.TF_R_UNICARD  

  3  WHERE PRESENT_TAG = '0'  

  4  AND LIMIT_DATE + 0 > SYSDATE + 90  

  5  AND UNICARD_STATE||NULL = '0'  

  6  AND UNICARD_VALCODE||NULL = '04' 

  7  AND ROWNUM <= 1  

  8  AND RESERVED1 = '0422'  

  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 

 

UNICARD_NO 

---------------------------------------- 

XXXXXXXXXXXXXX 
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一条SQL语句引发的血案 

Elapsed: 00:00:02.71 

 

Statistics 

---------------------------------------------------------- 

          0  recursive calls 

          0  db block gets 

      14079  consistent gets 

          0  physical reads 

          0  redo size 

        530  bytes sent via SQL*Net to client 

        492  bytes received via SQL*Net from client 

          2  SQL*Net roundtrips to/from client 

          0  sorts (memory) 

          0  sorts (disk) 

          1  rows processed 
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一条SQL语句引发的血案 

Execution Plan 

------------------------------------------------------------------------------------ 

|Id|Operation                           |Name              |Rows |Cost|Pstart|Pstop| 

------------------------------------------------------------------------------------ 

| 0|SELECT STATEMENT                    |                  |    1| 947|      |     | 

|*1| COUNT STOPKEY                      |                  |     |    |      |     | 

| 2|  PARTITION HASH ALL                |                  |    1| 947|    1 |    8| 

|*3|   TABLE ACCESS BY LOCAL INDEX ROWID|TF_R_UNICARD      |    1| 947|    1 |    8| 

|*4|    INDEX RANGE SCAN                |IDX_TF_R_UNICARD_4| 1484| 609|    1 |    8| 

------------------------------------------------------------------------------------ 

Predicate Information (identified by operation id): 

--------------------------------------------------- 

   1 - filter(ROWNUM<=1) 

   3 - filter(("RESERVED2" IS NULL OR "RESERVED2"<>'99') AND 
"UNICARD_STATE"||NULL='0' AND 

              INTERNAL_FUNCTION("LIMIT_DATE")+0>SYSDATE@!+90 AND "PRESENT_TAG"='0') 

   4 - access("RESERVED1"='0422') 

       filter("UNICARD_VALCODE"||NULL='04') 

 



云和恩墨  成就所托 云和恩墨  成就所托 

一条SQL语句引发的血案 

SQL> SELECT UNICARD_NO  

  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION (P1) A 

  3  WHERE PRESENT_TAG = '0'  

  4  AND LIMIT_DATE + 0 > SYSDATE + 90  

  5  AND UNICARD_STATE||NULL = '0'  

  6  AND UNICARD_VALCODE||NULL = '04' 

  7  AND ROWNUM <= 1  

  8  AND RESERVED1 = '0422'  

  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 

 

no rows selected 

 

Execution Plan 

----------------------------------------------------------------------------------- 

| Id  | Operation                           |Name              |Rows |Pstart|Pstop| 

----------------------------------------------------------------------------------- 

|   0 | SELECT STATEMENT                    |                  |    1|      |     | 

|*  1 |  COUNT STOPKEY                      |                  |     |      |     | 

|   2 |   PARTITION HASH SINGLE             |                  |    1|    1 |    1| 

|*  3 |    TABLE ACCESS BY LOCAL INDEX ROWID|TF_R_UNICARD      |    1|    1 |    1| 

|*  4 |     INDEX RANGE SCAN                |IDX_TF_R_UNICARD_4|   11|    1 |    1| 

----------------------------------------------------------------------------------- 

 

Statistics 

-------------------------------------------------- 

        1  recursive calls 

        0  db block gets 

     2662  consistent gets 

        0  physical reads 

        0  redo size 

      327  bytes sent via SQL*Net to client 

      481  bytes received via SQL*Net from client 

        1  SQL*Net roundtrips to/from client 

        0  sorts (memory) 

        0  sorts (disk) 

        0  rows processed 
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一条SQL语句引发的血案 

SQL> SELECT /*+ GATHER_PLAN_STATISTICS */ UNICARD_NO  

  2  FROM UCR_CARD_01.TF_R_UNICARD  

  3  WHERE PRESENT_TAG = '0'  

  4  AND LIMIT_DATE + 0 > SYSDATE + 90  

  5  AND UNICARD_STATE||NULL = '0'  

  6  AND UNICARD_VALCODE||NULL = '04' 

  7  AND ROWNUM <= 1  

  8  AND RESERVED1 = '0422'  

  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 

 

UNICARD_NO 

---------------------------------------- 

XXXXXXXXXXXXXX 
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一条SQL语句引发的血案 

SQL> SELECT * FROM TABLE(DBMS_XPLAN.DISPLAY_CURSOR(NULL, NULL, 'IOSTATS')); 

 

PLAN_TABLE_OUTPUT 

--------------------------------------------------------------------------------------------------- 

SQL_ID  gcm5adh9hr10a, child number 0 

------------------------------------- 

SELECT /*+ GATHER_PLAN_STATISTICS */ UNICARD_NO FROM UCR_CARD_01.TF_R_UNICARD WHERE PRESENT_TAG = 
'0' AND LIMIT_DATE + 0 > SYSDATE + 90 AND UNICARD_STATE||NULL = '0' AND UNICARD_VALCODE||NULL = 
'04' AND ROWNUM <= 1 AND RESERVED1 = '0422' AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) 

 

Plan hash value: 490980256 

 

---------------------------------------------------------------------------------------------- 

| Id  | Operation                           |Name              |Starts|E-Rows|A-Rows|Buffers | 

---------------------------------------------------------------------------------------------- 

|   0 | SELECT STATEMENT                    |                  |     1|      |     1|  14079 | 

|*  1 |  COUNT STOPKEY                      |                  |     1|      |     1|  14079 | 

|   2 |   PARTITION HASH ALL                |                  |     1|     1|     1|  14079 | 

|*  3 |    TABLE ACCESS BY LOCAL INDEX ROWID|TF_R_UNICARD      |     5|     1|     1|  14079 | 

|*  4 |     INDEX RANGE SCAN                |IDX_TF_R_UNICARD_4|     5|  1484| 19366|   1023 | 

---------------------------------------------------------------------------------------------- 
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一条SQL语句引发的血案 

SQL> SELECT UNICARD_NO  
  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION(P1) 
  3  WHERE PRESENT_TAG = '0'  
  4  AND LIMIT_DATE + 0 > SYSDATE + 90  
  5  AND UNICARD_STATE||NULL = '0'  
  6  AND UNICARD_VALCODE||NULL = '04' 
  7  AND ROWNUM <= 1  
  8  AND RESERVED1 = '0422'  
  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 
 
no rows selected 

SQL> SELECT UNICARD_NO  
  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION(P2) 
  3  WHERE PRESENT_TAG = '0'  
  4  AND LIMIT_DATE + 0 > SYSDATE + 90  
  5  AND UNICARD_STATE||NULL = '0'  
  6  AND UNICARD_VALCODE||NULL = '04' 
  7  AND ROWNUM <= 1  
  8  AND RESERVED1 = '0422'  
  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 
 
no rows selected 

SQL> SELECT UNICARD_NO  
  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION(P3) 
  3  WHERE PRESENT_TAG = '0'  
  4  AND LIMIT_DATE + 0 > SYSDATE + 90  
  5  AND UNICARD_STATE||NULL = '0'  
  6  AND UNICARD_VALCODE||NULL = '04' 
  7  AND ROWNUM <= 1  
  8  AND RESERVED1 = '0422'  
  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 
 
no rows selected 

SQL> SELECT UNICARD_NO  
  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION(P4) 
  3  WHERE PRESENT_TAG = '0'  
  4  AND LIMIT_DATE + 0 > SYSDATE + 90  
  5  AND UNICARD_STATE||NULL = '0'  
  6  AND UNICARD_VALCODE||NULL = '04' 
  7  AND ROWNUM <= 1  
  8  AND RESERVED1 = '0422'  
  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ; 
 
no rows selected 

SQL> SELECT UNICARD_NO  
  2  FROM UCR_CARD_01.TF_R_UNICARD PARTITION(P5) 
  3  WHERE PRESENT_TAG = '0'  
  4  AND LIMIT_DATE + 0 > SYSDATE + 90  
  5  AND UNICARD_STATE||NULL = '0'  
  6  AND UNICARD_VALCODE||NULL = '04' 
  7  AND ROWNUM <= 1  
  8  AND RESERVED1 = '0422'  
  9  AND (RESERVED2 <> '99' OR RESERVED2 IS NULL) ;  
 
UNICARD_NO 
---------------------------------------- 
XXXXXXXXXXXXXX 
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一条SQL语句引发的血案 
SELECT UNICARD_NO  

FROM TF_R_UNICARD  

WHERE PRESENT_TAG = '0'  

AND LIMIT_DATE + 0 > SYSDATE + 90  

AND UNICARD_STATE||NULL = '0'  

AND UNICARD_VALCODE||NULL = :B3  

AND ROWNUM <= :B2  

AND RESERVED1 = :B1  

AND (RESERVED2 <> '99' OR RESERVED2 IS NULL)  

FOR UPDATE 

 

SQL> ALTER SESSION FORCE PARALLEL DDL; 

 

Session altered. 

 

SQL> CREATE INDEX IND_UNICARD_RES_VALCODE_DATE ON TF_R_UNICARD 

  2  (RESERVED1, UNICARD_VALCODE||NULL, UNICARD_STATE||NULL, LIMIT_DATE + 0) PARALLEL 8 ONLINE; 

 

Index created. 

 

SQL> ALTER INDEX IND_UNICARD_RES_VALCODE_DATE NOPARALLEL; 

 

Index altered. 
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一条SQL语句引发的血案 

• 针对业务特点的表结构模型 

• 合理的分区方案 

• 根据访问方式设计索引 
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一条SQL语句引发的血案 

SQL> select 31.4 + 6.7 + 6.1 + 3.9 + 3.3 from dual; 
 
31.4+6.7+6.1+3.9+3.3 
-------------------- 
                51.4 
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N条SQL语句引发的血案 

SQL> select 7.8 + 1.9 + 1.5 + 1.3 + 1.2 from dual; 
 
7.8+1.9+1.5+1.3+1.2 
------------------- 
               13.7 

SQL> select 26393.9*60 -124175-30408-24024-20109-18402 from dual; 
 
26393.9*60-124175-30408-24024-20109-18402 
----------------------------------------- 
                                  1366516 
 

时间都去哪了？ 
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N条SQL语句引发的血案 
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N条SQL语句引发的血案 

SQL> select 40*3600 from dual; 
 
       40*3600 
-------------- 
        144000 
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N条SQL语句引发的血案 

stattime cpu_total mem_util disk_util swap_space net_util DISK_FS_IO_RATE NET_PACKET_RATE 

09:00:02,  81.7,  86.1,   8.1,  48.0,  4.92,   12.7,62162.5 

09:05:02,  87.3,  86.3,   8.9,  48.0,  5.57,   12.7,74992.7 

09:10:02,  90.6,  86.4,  16.2,  48.0,  5.06,   12.6,74005.4 

09:15:02,  94.2,  86.5,  19.7,  48.0,  5.11,   12.6,72529.2 

09:20:02,  97.0,  86.6,  15.1,  48.0,  5.08,   12.6,80785.3 

09:25:02,  97.0,  86.7,  13.3,  48.0,  5.94,   12.6,92448.6 

09:30:02,  95.9,  86.9,  13.0,  49.0,  4.92,   13.5,71388.7 

09:35:02,  96.5,  86.9,  14.3,  49.0,  5.13,   13.5,75115.2 

09:40:02,  94.9,  86.8,  12.9,  49.0,  5.80,   13.4,80465.1 

09:45:02,  96.9,  86.8,  13.7,  49.0,  5.89,   13.4,79514.0 

09:50:02,  99.3,  86.9,   9.9,  49.0,  5.33,   13.3,75420.0 

09:55:02,  99.1,  87.1,  14.5,  49.0,  5.56,   13.3,79440.6 

10:00:02,  98.1,  87.0,  17.8,  49.0,  6.04,   13.3,82996.8 

10:05:02, 100.0,  88.6,  21.8,  54.0,  6.86,   13.9,97903.1 

10:16:15,  71.4,  90.8,  79.8,  54.0,  3.05,   16.7,51089.0 

10:20:47,  74.7,  90.4,  80.6,  54.0,  3.99,   17.8,67753.6 

10:25:00,  75.0,  90.4,  81.4,  53.0,  4.05,   18.8,69295.5 

10:29:14,  73.5,  90.2,  81.8,  53.0,  3.46,   19.7,54465.0 
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N条SQL语句引发的血案 

Elasped Time = DB CPU + ON WAIT + RUN QUEUE 
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N条SQL语句引发的血案 

• CPU扩容 

• 增加RAC节点 

• 迁移新服务器 

• 整体SQL全面优化 

• 部分非关键性业务限流 
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总结 

• 突然爆发型 

• 易于定位 

• 解决迅速 

• 上线前SQL审核 

• 温水煮青蛙型 

• 问题定位困难 

• 解决方案涉及结构和硬件的改变 

• 建立关键SQL运行基线 

• 记录系统硬件阈值，便于及时升级扩容 

• 深入的性能分析和评估 



Q&A 


